Abstract. Information technology is an open door for governments to service citizens in a more timely, cost-efficient and effective manner. Even considering citizen resistance, cultural adversity or changes in the economic agents' relationship, few would contest that concern over the state of electronic government (e-government) has increased over the years. This concern has been responsible for the emergence of a wide range of new initiatives devoted to development of the information and knowledge society, which occupies a central place in government policies and planning strategies worldwide. In this paper, we aim to analyze the evolutionary patterns of e-government in Portugal and, based on an application of the Delphi technique, provide development prospects considering the perceptions of a panel of administrative agents. Despite the low use of e-government services, our study demonstrates that the administrative agent expresses overall satisfaction with its use. Additionally, the high level of modernization allows us to forecast the increased use of information and communication technologies in terms of e-government services.
Introduction
As regulatory agents, governments play an important role in the modernization of any society. In this sense, the emergence of governmental initiatives devoted to development of the information and knowledge society has occupied a central place in governmental planning strategies worldwide. As defended by Lee (2010: 229) , "governments around the world are implementing innovative e-government systems and services. They are using information and communication technologies [...] to enhance their internal and external operations". Castells and Cardoso (2005) strengthened this idea, arguing that a network society has been built through the adoption of technological strategies and government policies that are being spread worldwide. Starting from this premise, and considering that the literature contains several examples of e-government initiatives, key factors of success, advantages and challenges to their implementation (e.g . Gouveia 2004a; Móran 2007; Phippen 2007; Čiegis, Gineitienė 2008; Nour et al. 2008; Lee 2010; Rorissa et al. 2011; Wangwe et al. 2012 ) (further developments are presented in the next section), it should be highlighted that "the increase in technology and communication has changed some of [...] attitudes on the part of governments" (Evans, Yen 2006: 208) . In particular, this change of attitude had (and still has) a direct impact on the way that administrative agents perform their daily activities, which in turn has a significant impact on the ability of governments to function well and provide citizens with better services. Therefore, one may assume that the perception of the administrative agent is of great importance in the analysis of e-government evolutionary patterns and, naturally, to provide development prospects.
Based on this initial background, the present paper aims to: (i) understand the current state of maturity of e-government in Portugal (i.e. its evolutionary patterns); (ii) identify the major factors that influence the use of information and communication technologies (ICTs) in terms of administrative activities; and (iii) provide development prospects based on the perceptions of a panel of administrative agents. It should be pointed out, however, that any other discussion (e.g. e-government-related concepts, developmental stages, regional asymmetries, retrospective overviews) falls outside the scope of this paper and will not be taken up here (details on these topics can be found in Evans, Yen 2006; Lee 2010 ).
Methodologically, considering that the Delphi technique has proven over the years to be effective in forecasting technological trends (cf. Ferreira 2003; Ferreira, Monteiro Barata 2011) , there is considerable scope to explore its applicability in the particular context of this study. For that purpose, our experiment involves a panel of several administrative agents from the most representative city and parish councils in Portugal. We know of no prior work using the Delphi technique to analyze the evolutionary patterns and provide development prospects for e-government in this particular context. In this sense, the study contributes to current research by offering empirical results related to the application of the Delphi technique and forecasting e-government evolutionary trends.
The reminder of the paper is structured as follows: Section 1 presents the literature review highlighting the most recent trends in e-government; Section 2 presents a brief methodological background of the Delphi approach and justifies its application in the context of the present study; Section 3 presents the results; and the last section concludes the paper.
1. Literature review and recent trends in e-government Gouveia (2004b: 12) described the information society (IS) as "a society that uses predominantly information and communication technology for the exchange of information in digital format and that supports the interaction among individuals, using methods and practices in permanent construction". In this regard, one may assume that e-government is one of the most important components of IS, which should act on three major areas of intervention: (i) e-administration, which involves public administration and political processes; (ii) e-citizens & e-services, which is based on relationships among citizens and organizations; and (iii) e-society, which is a broader area related to public participation and citizenship (Cook et al. 2002; Gouveia 2007; Kažemikaitienė, Bilevičienė 2008; Ferreira 2010) . It should be pointed out, however, that these three areas of intervention require available infrastructures and imply that people should be able to access them. If that is the case, "e-government represents the free flow of information that improves knowledge, opportunity, relationships, time effectiveness, and even encourages the standardization of products and ideas because citizens view a common set of information" (Evans, Yen 2006: 231) . Nevertheless, one should bear in mind that because technology changes e-government practices should change accordingly. This leads governments to new challenges and requires permanent improvements and updates.
According to Amaral (2007) , ICTs have been challenging the traditional channels of creating businesses and guiding government structures into e-government logic. This means that the development of the Internet operates as an integrating component of the new economy (Kažemikaitienė, Bilevičienė 2008; Ferreira 2010; Wangwe et al. 2012 (Amaral 2007: 89) . Following these technological trends, e-government allows what is called "e-participation". In accordance with Gouveia (2004b Gouveia ( , 2007 , Nour et al. (2008) , Lee (2010) and Rorissa et al. (2011) , e-participation implies increased information availability, improved ability to query and access that information, ease of interaction in Government-to-Consumer (G2C) and Consumer-toGovernment (C2G) relationships, and, consequently, public involvement through the use of ICTs. From this premise, and with the scope of promoting participation, usage, sharing and citizenship, the challenges of e-government involve its ability to electronically mediate, aiming to bring together the administrative, social and economic dimensions of society. In this regard, and according to Serrano (2007: 32) , the role of ICTs becomes imperative for the "possibility of contact, in real time, economic agents, as well as for the search for strategic partners at different territorial levels". Figueiredo (2007: 136) seemed to support this idea and argued that the creation of inside-oriented infrastructures is a critical strategic mistake, which should be replaced by an orientation of "electronic delivery of services to citizens and businesses". In addition, the importance of certain concepts, such as network and interoperability, should be pointed out (Gouveia 2004b; Posch 2007; Ferreira 2010) . In practical terms, such concepts are expected to overcome power conflicts, include a common language, and be able to promote protocols and facilitate information exchange. Therefore, and from a structural perspective, it is important that e-government understands and promotes interaction among the dimensions of people, processes, information and technologies (POSI 2003) . Abdulmohsen and Mayhew (2007) argued that the e-government concept includes the daily supply of services available to citizens through electronic means, such as the Internet or telephone. Currently, the Internet has become the most accessible and effective means for the provision of governmental information and services. As such, the presence of public administration (PA) on the Internet offers significant benefits and reveals increased transparency, economic development and increased public awareness, which supports the concept of "e-democracy" (for further details, see also Nour et al. 2008) . Nevertheless, Molnár (2008) and Gouveia (2009) argued that the citizen-based approach of e-government (i.e. G2C) implies a review and permanent simplification of all public processes and services offered, namely in terms of regulation. Therefore, database standardization and interoperability should be seen as priorities. One should bear in mind, however, that this concept of interoperability can only be achieved with a horizontal business model for all levels of the PA, accompanied by the necessary conditions for effective cooperation among the administrative systems (Móran 2007) . In this context of citizen-based approach, it is possible to present features that should be inherent to any e-government model or system: (i) it must be targeted to the life of the citizen; (ii) it should be available 24 hours per day; (iii) it must be totally available through multiple channels (e.g. Internet, telephone); and (iv) it should be made available in a "user-friendly" logic (for further developments, see Chiolas 2008; Ferreira 2010 ).
According to Capgemini Ernst & Young (in Molnár 2008) , there are five levels of online service sophistication (also known in the literature as "maturity levels"): (i) information, which is related to the reception of general information about processes and/or documents required; (ii) one-way interaction, which concerns downloading and filing of electronic documents; (iii) two-way interaction, in which information can be inserted without paper support (this excludes, however, the delivery of public administrative documents (e.g. certificates and receipts)); (iv) transaction, which ensures complete online transactions; and (v) personalization, which is based on a proactive citizen-based approach where there is no longer a need to submit personal information each time a citizen accesses online services (for further details, see Mulgan 2006; Wauters et al. 2007; Molnár 2008; Ferreira 2010; Lee 2010 ).
Following Nour et al. (2008: 448) , "there has been a proliferation of e-government initiatives worldwide undertaken under different forms of government, socioeconomic settings, and technological conditions". In this sense, European countries have been revealing remarkable growth in terms of e-government initiatives and sophistication, which in turn has allowed them to improve significantly in terms of efficiency (for further details, see Wauters et al. 2007; OECD 2008; Capgemini et al. 2010 ). Figure 1 illustrates the level of sophistication of the European countries. Figure 1 shows Austria, Ireland, Malta and Portugal as top performers (100%) in terms of online sophistication. These countries are followed by Germany, Italy and Sweden (with 99%). Finally, we can see Cyprus and Greece (with 70%). As far as availability of public services is concerned, the countries' average is 82%. Once again, Austria, Ireland, Malta and Portugal lead this field along with Sweden (100%) (Fig.2) . 
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One of the major concerns of e-government is to achieve an efficient, inclusive and transparent PA. Graafland (2003) , Aykut (2007) , Molnár (2008 ), Ferreira (2010 and Lee (2010) supported this idea and suggested that the changes that have been ongoing, in terms of how PA communicates with citizens, stem from increased citizen support of technologies that create new ways of operating online. From this premise, the transformation of PA services to electronic services, fully available anytime and anywhere, should be based on the logic of cooperation, which should not discriminate and, hence, involve all private and public entities. Additionally, "e-government is expected to play a critical role for public administration and governance in the future; [...] providing more participative opportunities for citizens" (Lee 2010: 220) .
The next section presents background of the Delphi technique, which is important in understanding how the application of this technique can assist in the analysis of the evolutionary patterns, and furthermore provides development prospects for e-government in Portugal.
Methodological framework
Basics of the Delphi technique
In broad terms, the Delphi approach begins with the development of a survey, which should be completed individually by experts on the target topic. Specifically, as noted by Ferreira and Monteiro Barata (2011: 246) While the method should allow for consensus, it is important to emphasize, however, that the final results should closely resemble reality. In this sense, the basic principles of a Delphi-based approach are: anonymity, controlled feedback and statistical treatment of responses. The Delphi's operational structure is shown in Figure 3 (further details can be found in Dalkey, Helmer 1963; Dalkey 1969; Hsu, Sandford 2007; Niehaves, Ortbach 2010; Ferreira, Monteiro Barata 2011; Ferreira et al. 2012) .
As outlined, the results of applying the Delphi technique have a statistical basis. According to Ferreira (2003) and Ferreira et al. (2013) , Delphi results are obtained through a function G = G j (I, E, R), which projects the response of a given group of experts G j to an event E, where I is the number of experts, E is the event space (which can be continuous or discrete), and R is the domain of answers, which allows for an estimation for each event and expert of the group. The results may, however, be presented based on different statistical measures (e.g. central tendency -mean, median, mode or quartiles -or dispersion -standard deviation, variance or semi-interquartile amplitude).
Pros and cons of the Delphi technique
It is widely acknowledged that every methodology has strengths and weaknesses. The Delphi technique is no exception, and different considerations of its pros and cons can be found in the literature (e.g. Dalkey, Helmer 1963; Dalkey 1969; Hsu, Sandford 2007; Ferreira, Monteiro Barata 2011; Ferreira et al. 2013) . Figure 4 identifies some of the most discussed advantages and limitations of the Delphi technique. 
Fig. 4. Pros and cons of the Delphi technique
Source: Ferreira et al. (2013, adap.) . As Ferreira and Monteiro Barata (2011) pointed out, Delphi applications have been employed over the years in a wide range of disciplines, including economics, politics, public finance, operations management and technological innovation. The method allows for the treatment of different topics and promotes reflection on early judgments as well as possible correction of previous responses. Because the survey is individual and confidential, participants are expected to express their opinions and convictions without the influence of the organization hierarchy. In addition, it should be mentioned that the Delphi method may be applied in isolation or integrated with other approaches, allowing individuals and organizations to identify problems and search for compromise solutions based on the knowledge gleaned from the respondents' feedback. Finally, as stated by Ferreira et al. (2012) , the method does not require historical data, which seems to be extremely positive when dealing with under-researched areas.
As for the cons, experts may not be readily available in many cases, limiting the scope of Delphi applications. Considering that the methodology does not require the physical presence of the participants involved, it should be noted, in terms of survey application, that respondents may misunderstand some questions, which may ultimately jeopardize the results. Also, due to the possibility of a participant feeling forced to answer according to the answers of the group, the statistical treatment of the responses provided after each round may become an influencing factor. In addition, conservative tendencies are of considerable significance here (Dalkey 1969; Ferreira et al. 2013 ). Finally, due to the possibility of multiple rounds, where the survey is always the same and the process becomes monotonous and/or time-consuming, respondents may no longer wish to participate and, consequently, drop out of the process. Nevertheless, considering that the Delphi technique has proven over the years to be effective in forecasting technological trends, there is considerable scope to explore its applicability in the particular context of this study. The next section presents and discusses the results achieved with an application of the Delphi technique in terms of evolutionary patterns and development prospects for e-government.
Results analysis
Taking into account the research objectives outlined for this study, the initial Delphi panel was composed of 30 administrative agents from different city and parish councils of the Portuguese territory. After the first round, the number of panel members was reduced to 15 and, after the second round, only 13 members responded to the survey. It should be noted, however, that there is no ideal number of panel members for application of the Delphi technique (cf. Ferreira, Monteiro Barata 2011; Ferreira et al. 2013) . Therefore, the responses from the 13 members in the final round provide the basis of our analysis.
Panel characterization
The reduction in the number of participants from round to round is anticipated in the literature (cf. Ferreira 2003; Ferreira, Monteiro Barata 2011) . Several factors can justify this reduction (cf. subsection 2.2). In our case, the reduction in the number of partici-pants was mainly justified by the length of the questionnaire (i.e. 10 pages of multipleanswer questions). Table 1 presents a summary of data regarding the respondents in the 2 nd round.
As shown in Table 1 , most respondents are male (92.31%), mostly in the age group of 32-41 years (69.23%). As far as qualification is concerned, most of the panel members hold a higher academic degree (76.92%). Also, the predominant areas of qualification are engineering and other (38.46% for both). The data obtained according to the structure of the questionnaire are presented in the next subsection. 
Characterization of the current situation
The objective of this section is to determine the level of implementation and availability of information technology, availability of informatics, Internet access, and other technological tools supplied in the municipal services. Based on data collected from the panel Table 2 ), one can see that information technology is fully implemented in several municipal services (62%), while informatics tools are only partially available (85%).
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For the next question, we tried to understand the participants' opinions about what technological tools were more important in providing high-quality services. Based on a Likert scale from 1 to 5 (1 = not important, 3 = moderately important, 5 = decisively important), the respondents elected infrastructure, intra-service platforms, programs of document management and programs of economic and financial management as the most important technological tools (Table 3) . Table 4 presents the results based on the availability of the Internet to municipal workers, Internet use for the development of their work activities, and adequacy of data communication speed through the Internet. In the first section of the table, most of the respondents affirm that the Internet is available to all workers (54%), followed by a considerable number who say that the Internet is available only for some workers (46%). In the next section, the answers indicate that the Internet is imperative (62%) for the development of respondents' work activities, while 38% say that it is very important. In the third section, 61% of the respondents say that the speed of data communication through the Internet is appropriate. However, 23% say that the speed is unsuitable and, paradoxically, some argue that is very appropriate or not at all suitable (8%, respectively).
The second part of the survey analyzed the main results obtained with the use of ICT in the daily functions of municipal workers. 
Technology and procedures related to the use of ICT
The analysis of responses to the first question of this group was based on the following variables: better information for citizens, increased productivity, operative ease, reduced bureaucracy and reduced costs for the municipality. Based on data presented in Table 5 , we can estimate the importance of these variables. It is important to clarify that, in this question, respondents had to choose the three most important variables and rank them in terms of importance (1 = first most important, 3 = third most important).
According to the respondents, better information for citizens and increased productivity (18 points in the ranking for both) are the most important variables resulting from the use of ICT in their daily work. It should be also noted that the third most important variable is operative ease (15 points) and, for fourth and fifth, we have a tie between reduced bureaucracy and reduced costs for the municipality (12 points for both). Increased productivity 18
Operative ease 15
Reduced bureaucracy 12
Reduced costs for the municipality 12
Total 75 Notes: Coefficient of semantic confidence [mean; n = 13]: α = 85.77%.
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Using a Likert scale from 1 to 5 (1 = minimal relevance, 5 = highest relevance), Table  6 shows the main impacts of ICTs in the competitive advantage of the municipality.
Based on Table 6 , and according to the respondents, new technologies have a considerable impact on procedural quickness and in the quality of service of municipal services, with median scores of 5 (critical importance) and 4 (very important), respectively. The remaining items assumed moderate importance (i.e. motivation of employees, operating capacity, possibility of more transparency and prestige/image). Using a Likert scale ranging from 1 to 5 (1 = minimal relevance, 5 = highest relevance), Table 7 shows what factors participants considered most important for the promotion of technological change.
Accordingly, the results show that debureaucratization and proximity to citizens are the most relevant factors. However, one cannot say that there are no important factors, since the remaining items have very high scores: cost-cutting, image of municipality, response to officials and training of skilled human resources. 
E-government in the municipality
The third part of the survey provided a deeper analysis particularly oriented toward the impacts of e-government in the municipality. Table 8 allows us to understand in what main areas e-government activity has been implemented. This question was based on multiple choice answers.
According to Table 8 , with 11 responses, urbanism is clearly the area of e-government activity that stands out from the others. Second, we have fees and licenses and other with 6 responses each (which are often associated with geo-referencing tools, geographic information system (GIS) and the like). Next, we have environment and education (with 3 responses each), social action (2 responses) and human resources and treasury (1 response each). It should be noted that accounting and sports are not presented as areas of e-government activity, so there is clearly much work that is still to be developed. Respondents were next asked to indicate the three main advantages of using e-government and rank them based on a Likert scale ranging from 1 to 3 (1 = first most important, 3 = third most important) ( Table 9 ).
The results presented in Table 9 indicate that the benefit ranked in first place is debureaucratization (23 points), followed by accessibility (18 points) and quickness (15 points).
On the other hand, advantages receiving the fewest votes were simplification (7 points) and cost-cutting (4 points).
Overall evaluation
The fourth part of the survey analyzed the overall assessment in terms of ICT availability, availability of technological resources, training in these areas and use of e-government. Table 10 presents the results regarding the overall evaluation of ICT availability. Following the data presented in Table  10 , we can easily see that the respondents consider the degree of ICT availability in the municipalities to be good (8 votes). However, some panelists considered it to be very good (3 votes).
Although some panelists classified ICT as sufficient (2 votes), there were no negative evaluations.
Regarding technological resources and ICT training (see Table 11 ), most of the participants stated that the municipality has technological and training resources. Nine considered it good, and none assessed it negatively.
As shown in Table 12 , even though e-government is not fully used in the country, nor is it underused or nothing used, the participants believe that it is widely used (2 votes) or simply used (11 votes).
The next subsection presents and discusses the results achieved in terms of development prospects for e-government.
Evolutionary perspectives
The fifth and final part of the survey sought to analyze the future perspectives of municipal workers regarding the implementation of e-government. The necessary initiatives for wider use of e-government in the future are presented in Table 13 .
According to (Table 15 ).
Based on the results achieved with this final part of the survey, our study demonstrates that the existing high level of modernization allows us to forecast the increased use of ICTs in terms of e-government services.
Discussion and final remarks
Information technology is an open door for governments to service citizens in a more timely, cost-efficient and effective manner. In the European context, Austria, Ireland, Malta and Portugal are top performers in terms of online sophistication, followed by Germany, Italy and Sweden (cf. Capgemini et al. 2010) . In this regard, the desire for public administration that is citizen-based seems to be at the basis of the government policies and planning strategies of different countries, leading to the emergence of governmental initiatives devoted to development of the information and knowledge society.
Starting from this premise, and considering that the literature contains several examples of e-government initiatives, key factors of success, challenges and advantages, this paper has highlighted that "the increase in technology and communication has changed some of [...] attitudes on the part of governments" (Evans, Yen 2006: 208) . In particular, as pointed out earlier, this change of attitude had (and still has) a direct impact on the way that administrative agents perform their daily activities, which in turn has a significant impact on the ability of these governments to function well and provide citizens with better service. Thus, we assumed that the perception of the administrative agent is of great importance in the analysis of e-government evolutionary patterns and, naturally, in providing development prospects. Following this, our essay aimed to: (i) understand the current state of maturity of e-government in Portugal (i.e. its evolutionary patterns);
(ii) identify the major factors that influence the use of ICTs in terms of administrative activities; and (iii) provide development prospects based on the perceptions of a panel of administrative agents. Considering these main objectives, and that the Delphi technique has proven over the years to be effective in forecasting technological trends, we explored its applicability in the particular context of our study. For that purpose, the experiment carried out involved a panel of several administrative agents from the most representative city and parish councils in Portugal. As previously stated, we know of no prior work using the Delphi technique to analyze the evolutionary patterns and provide development prospects for e-government in the particular context of this study. Thus, the study contributes to current research by offering empirical results related to the application of the Delphi technique and forecasting e-government evolutionary trends.
Based on the analysis of the empirical results, the panel's overall assessment in terms of ICT availability is considered good. Additionally, most of the participants stated that their municipality has good technological and training resources and, even though egovernment is not fully used in the country, it is widely used. On the other hand, the initiatives considered most enhancing of an inclusive IS are more support for online services, followed by increasing training, Internet availability, strengthening the State incentives and functional alteration of the contents for workers.
In looking ahead to future research, and considering that e-government initiatives require "continuous attention in terms of resources" (Lee 2010: 230) , it would be important to conduct periodic studies devoted to gauging the opinions of a broader panel of administrative agents and, it is hoped, replicate the experiment and compare the results obtained in different countries. Additionally, exploratory case analyses and phenomenological studies would be interesting in supporting the theoretical frame. Empirical investigations into the distinctiveness of the components of the frame would also be needed to further the theoretical development, at both the macro and micro levels. As Evans and Yen (2006: 231) suggested, "e-government will continue to be an important topic to monitor, as it will dramatically affect the life of the individual citizen and their governments on a global scale".
